The plevalence of osteomalacia was studied in 64 hip fracture patients who were admitted to Hamamatsu University Hospital for operative treatment between 1987 and 1989. Histological osteomalacia was found in 3 of the 64 patients (4.7~), suggesting that osteomalacia is not a significant predisposing factor in Japan in the development of hip fractures. This prevalence is lower than the corresponding figures in the United Kingdom and northern European countries, probably due to the more abundant exposure to sunlight in Japan.
Introduction
Along with the increasingly elderly population, the frequency of hip fractures is apparently increasing. Most of the hip fractures in Japan are thought to be due to senile osteoporosis. Bone mineral measurement, therefore, has been the main method toward the elucidation of the pathophysiological mechanism of this fracture. Recently, the development of DEXA (dual energy x-ray absorptiometry) has made it possible to analyze in more detail the relationship between bone mineral density and hip fracture. While osteoporosis clearly represents a major risk factor for hip fracture, some studies in the United Kingdom and northern European countries have suggested that osteomalacia may by a contributory factor in a significant proportion of the cases. The relationship between hip fracture and ostemalacia has also been studied in Japan, but the prevalence Department of Orthopedic Surgery, Hamamatsu University School of Medicine, 3600 Handa cho, Hamamatsu 431-31, Japan of osteomalacia in patients with hip fracture has never been reported. The purpose of this study was, therfore, to evaluate such prevalence in Japan.
Materials and Methods
Between 1987 and 1989, 64 hip fracture patients were admitted to Hamamatsu University Hospital for operative treatment. After obtaining a consent from each patient, an iliac crest bone biopsy was performed at the time of operation. Five of the patients were male and 59 were female. Intracapsular fracture occurred in 22 of the cases and extracapsular fracture in 42. The age ranged between 65 and 93, with the mean of 80 years (Fig.l) .
Biopsy specimens were fixed in 70% ethanol, dehydrated through graded alchohols, embedded in polyester resin, prepared in 20 ~m thick sections and stained by toluidine blue technique. A histomorphometric study was performed using a semi automatic image analyzer. A histological diagnosis of hyperosteoidosis was considered when tha relative osteoid volume (OV/BV) was > 3.5~ the osteoid surface (OS/BS) >25%, or the osteoid thickness (O.Th)>15/~m. This criteria 
Results
Biochemical abnormalities are shown in Table 4 Comparison of osteoid parameter between fracture type (Student's t test, P<0.05) Table 5 Prevalence of osteornalacia with hip fractures 7~ 121 CF : cacification front
In the diagnosis of osteomalacia by bone biopsy, the various diagnostic criteria create confusion, although the recognition of severe osteomalacia does not present a problem. The criteria employed in the present study, 3.5%o in OV/BV, 2 5~ in OS/BS, 15 ~m in O.Th, represent the reasonable borderline values for hyperosteoidosis based upon the reports on the osteoid parameters for elderly subjects recorded by various investigators. According to this criteria, hyperosteoidosis was seen in Osteomalacia in Elderly Patients with Hip Fractures three of the 64 patients with hip fractures (4.7%). After histological evaluation, these three patients received a therapeutic trial with 1r hydroxycholecalciferol, which led to a biochemical improvement in case 2 and case 3. Circulating intact PTH levels were normal in all cases, and the ES/BS values were within normal range in case 1 and case 2. Thus, three patients were classified as mild osteomalacia rather than high turnover bone. A prevalence of osteomalacia in the present series was, therefore, 4.7%. This low prevalence of osteomalacia was in marked contrast to that of 11 25% reported previously in the United Kingdom and northern European countries.
The occurrence of osteomalacia has been attributed to vitamin D deficiency, intestinal malabsorption, renal tubular abnormalities, tumors and drugs. Classical vitamin D deficiency generally plays a role in the development of osteomalacia in elderly people. While reports on osteomalacia in elderly people are rare in Japan, as many as 1.5-5% of the patients admitted to a geriatric unit in the United Kingdom were reported as having osteomalaciala~-16~ In addition, osteomalacia is one of the risk factors for hip fracture. Reduction in exposure to sunlight due to restricted mobility, insufficient dietary intake of vitamin D, and liver and renal hypofunctions have been blamed for vitamin D dificiency in the elderly.
Usually 85 9 0~ of the daily requirement of vitamin D is supplied by the biosynthesis in the skin in response to ultraviolet ray irradiation 17) The tendency toward vitamin D deficiency therefore can be compensated by positive sun bathing. In elderly people with restricted mobility, exposure to sunlight represents an important factor for vitamin D recruitment.
Since Hamamatsu city on the Pacific Ocean has apparently more abundant sunlight exposure than the United Kingdom and northern European countries (Fig.3.) , sufficient vitamin D is probably synthesized in the skin, preventing a widespread prevalence of osteomalacia in the elderly population. In addition to the factor of race and dietary habit, more abundant sunlight exposure may play a role in the low prevalence of osteomalacia in hip fracture patients in Hamamat- This study shows that it is presently difficult to detect mild osteomalacia biochemieally. In order to detect all cases of osteomalacia, however mild, bone biopsy appears to be frequently necessary. Although the selection of patients for biopsy continues to present problems, some cases of osteomalacia may be adequately detected only by histological study.
Conclusion
1. The prevalence of osteomalacia was studied in 64 patients with hip fractures. Mild cases inclusive, the prevalence was only as high as 4.7~ suggesting that osteomalacia is not a sighificant predisposing factor in Japan in the development of hip fractures. 2. The main cause for the low prevalence of osteomalacia may be the abundant exposure to sunlight. 3. It appears to be difficult to detect mild osteomalacia biochemically.
